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have not been successfully grown in the laboratory. Only recently has
hepatitis A been grown in cell culture. Poliomyelitis virus can be readily
isolated and cultured.

Microbiological criteria for viruses in foods are not practical at present
because of the lack of readily applied analytical methods. Control measures
for hepatitis A must depend primarily upon surveillance of shellfish grow-
ing waters (see Chapter 5 on fecal coliforms). Prevention of contamination
of other foods, including shellfish, with hepatitis A and the diarrheal
viruses must depend upon the application of personal hygiene and sanitary
handling practices in processing plants and food preparation and serving
areas. Poliomyelitis is effectively controlled by universal vaccination.

Fish and Shellfish Toxins

Poisonings through eating toxic fish and shellfish are significant causes
of human illness. Outbreaks are due primarily to two types of poisoning:
ciguatera poisoning and paralytic shellfish poisoning.

Ciguatera. This is a type of human poisoning caused by eating fish
containing ciguatoxin and perhaps other closely related toxins. The toxin(s)
is(are) synthesized by the dinoflagellate Gambierdiscus toxicus and pos-
sibly by certain other dinoflagellate species (Bagnis et al., 1980). Nu-
merous species of fish may feed on these organisms and thereby accumulate
the toxin(s) in their tissues. Toxicity may be magnified by transfer through
the fish food chain, e.g., large carnivores tend to be more toxic than
herbivores and small carnivores. Between 1977 and 1981 ciguatera fish
poisoning was the most common foodborne disease in the United States
associated with eating fish (Bryan, 1980b; CDC, 1983).

Much confusion has been associated with ciguatoxin poisoning. Withers
(1932) has presented a comprehensive review of this problem. Until re-
cently, it was thought that eating fish containing the toxin(s) produced by
the dinoflagellate Ptychodicus breve (formerly named Gymnodinium breve)
was the cause of ciguatoxin poisoning of humans. Extensive fish kills in
Gulf coastal waters are due to ingestion of this organism by fish. The
organism is often present in massive numbers in the "red tides" that occur
sporadically in Gulf coastal waters. It has recently become apparent that
the toxin(s) of Ptychodicus breve is(are) not the cause of ciguatoxin poi-
soning in humans. Rather it is the toxin(s) of G. toxicus that now appear
to be the principal cause of the fish poisoning in humans.

The factors that trigger the buildup of toxic concentrations of the toxin(s)
of G. toxicus and possibly those of other dinoflagellate species are not
clear. Further, the toxins, other than ciguatoxin, are not well defined and
assay methods for them are neither precise nor specific. Because of the